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Dr. Aasmann in his work on thunder-etoruis in Germany endorses Sohnckc‘ 
hypothesis. He compared the temperature observation8 a t  the stations Sal- 

ern division received an average of nbout fonr inches, the middle division 
nearly three and a half inches, and the western division two nnd n half inches. 
The greatest precipitation for the month was 6.93 inches, re orted a t  Hohen- 
wnld, nnd the lenst WBR 1.48inclies, reported a t  Nashville. ‘!he grcatcst local 
daily rainfnll ww 3.04 inches reported at Hohenivnld oii the l X t . h .  ’The next 
greatest amountti were reported a t  Joiiesborough and, Grcencvillc on tlic 4-5111, 
nnd these were of melted snow. The day of the grentcht rainfrill wns tlic litli ,  
the correspondin dnte of the greakst  dnily rainfall of the nionth proviour. 
Most of the rairrs fiuring the month were comparetivcly light and ninny of thcin 
were gcneral. l‘he 7th, 8th: gth, loth, Inth, 20tl1, were rcpnrted withoiit prc- 
ci yitation. 

l’he feature of the month, as nbovc stated, was the gre:rt fit11 ofsno\v which 
occurred on the 3d 4t.h nnd 5th. This way the grccitest snowfall that, pcr- 
haps, occurred in hece&ber for man yenrs, and w r ~ s  very heavy in the c* ‘A L: tern 
division, reaching n de th of 36 inctes iri the extreme eastern portion. In  
mnny plnces the roofs offioiises rind \,urns were crushed by the wcightof the snow, 
nnd trnvel w w  alniost suspended. In  the southern portion of the middle division 
the depth w a  much greater than in the riortlicrn portion. It was also great 
in some portions of the western division. Considerablv sno\v also fell on the 
16th throu hout the state, and this wcis i n  mnny plnces iit.tended with high 
winds whi& caused it to drift greatly. Sonic snow also fcll on the latter diiys 
of the month. 

Summary. 
Menu tempernture, 34O.ti; highest teinperaturc, 73O, on the 11 th, a t  Bcnch 

Grove; lowest temperature, do, on the 7tl1, a t  Pnrmingdale; range of tem- 
perature, 81O;  mean monthly range of temperature; 55O.8; grcntest monthly 
range of tern crature, nt Beach Grove; lcwt monthly range of tempern- 
ture, 44O, nt byersburg; inean daily range of tempernture, 14O.7; greatest daily 
range of temperature, 4G0, on the 7111, a t  Fostoria; lenst dail range of tem- 
perature, 2O, on the 27th, at Hurricane Switch, Wnverly, Dicison, and Tren- 
ton, nnd on the 28th at  Plorcnce Stntion and Nwhville; mean of muximuin 
temperatures, 60’. 7; mean of mininiuin temperatures, 4O.8. 

Average number of clear days, 9.7; nvcrngc number of fair dnys, 8; average 
number of cloudy days, 18.3; uverage number of dnye on which rnin or snow 
fell, 9.8. 

Mean deptb of rainfnll, 3.56 inches; mean daily rainfall, 0.108 inch; greatest 
rainfnll, 6.93 inches, a t  Hoheuwald; l e u t  rninfull, 1.48 inches, a t  Saqhvillc: 
greatest local daily rainfall, 3.04 inches, on the 13th, nt Hohenwald; days 01 
yeates t  rninfall, 4th, lSth, 17th, Mth, 28th: 2‘3tli, 31st; dny of greatest rain. 
all, 17th; day8 without rainfall, ‘Ld, 7th, 8th, !MI, IOth, Iijth, 20th; mean depth 

of snowfall, 13.1 inches. 
Warmest days, I l th ,  23d; coldest days, 7111, lfith. 
Prevniling winds, north and northwest. 

NOTES AND EXTRACTS. 
The question of the teinperature reletiaris iu the upper air 

strata during thundor-storms is of YO great importanco thal 
the follow,ing translation’ of :t discussion upoa that question 
ha8 been made by the thiinclor-storm divisi9n. A few notcs 

0-A- 7 are appendeCf--.----- 

T o  {he ymrZy period of‘ temperntiirc difference there is n corrcspondiug 
daily eriod, i n  which the maximum is sharply defined a t  2 p. in. I thought 
t h e r e i r e  in the preceding cnse, thnt the numbers, which were calculnted by 
I h .  Hnnn, for the sepnrnte inoiiths in reckoning the temperature difference 
with height, would not apply, although the computation would hnvc heen sini- 
pler, becnum 1 held that, on account of the grent dnily chnnge, it was necesenry 

i to consider the time of the thunder-storm M nenrly (u1 wns possible with the 
’ three dnily observations. If we take Dr. H e m ’ s  value for the fall in temper- 
ature with height from MRy-AuguRt, and reckon the amount for the differonce 
of 1,840 and 1,767 metres we shall tind in the first cme 8O.7, and in the second 

DIIWKO 01: TIIN ~ ‘ I I E E ~ I S U - I ’ O I ~ T  I’IAKE ISKFORI: 1’iii’sii~:it-I(’roi~~~, ny K A I L I  
I’ROII. \SKA I S  OIlAZ, 

[Trnnbluted froill “Den Wuttur ” of Muptelnl,rr, 188U.l 
Among the lately published theories in relution to the origiii of tlinnder 

storm electricity that of Profeaaor Sohnckc demands special attention, ae we1 
by reason of the completeness of the treatment, w on nccouut of his simple nnc 
consistent principle of explaining the cnuse of the appearances in question 
Sohncke sees in the friction of water drops on the pnrticles of ice floating ir 
the atmosphere the cause of electric meteors. Prom the fuct that durins 
thunder-storms cirrus clouds are always to be aeian, he makes the deductior 
that water and mow clouds nre there present simiiltaiieoiisly-tlie l int  rrlwayl 
below, the second genernlly nbove, the “ freezing-point plnne. ” Ily rr8cendini 
currente or greater atmosphciic whirls the water particles, when the cirrur 
clouds are low, can be cnrried into the region of the ice pnrticlcs, nnd in tht 
friction between the pnrticles of the ice and wnter clouds we would hrire tc 
seek, according to Sohncke, the origin of thunder-storm and ntmospheric elec 
tricity. 

An etlllential part of Sohncke’s proof reste upon the assumption that the 
stratum of cirrus clouds nt the time of thunder-storins is very low so thnt con. 
tact of the cumuli with the ice particles becomes possil)le. Sohncke refers tc 
the observntions of axonnub to show that the “ freezing-point plnnc * *  1 5  

eepecinlly low before the outbrenk of a thunder-storin. The olJscrvntions n 
seronnuts bearing on this y s t i o n  by no means rench n ,ysitive 1)rooK 
Sohnckc investigated, there ore, the temperature difference lie to tlie dif 
ference in height (719 m.) of the station8 Freiburg ond IIiichenschwund i i  
Bnden. His investigations confirmed his supposition that on thunder-storm 
days the temperature almost always decreases fnster from below upward thal 
at other times; for of seventeen ewes considered, in which these Hiations fur 
nished simultaneous thunder-storms, there were only three in which the dif 
ference of tempernture wn.9 I)elow the normal, while in all other CBBCH it WLU 
above normnl. Also Knemtz estal)lished in his meteorology thut n rapid nlter 
ation of temperature with height is nn important condition in the formation o 
summer thunder-storms. 

iingcn (263 in . ) ,  IGscnacli (240 ni.), irnd Erfurt ( I N  ni.), with those a t  111- I 

CIlJerg (!JOG ni.), nnd f o l d  thut out of sixty-four days on which thunder- 
torms occurrod simultaneoiisly ut the four stations forty-six, or 72 per cent., 
iwd IL difference iibove the normal, fixed by Dr. kanir a t  0 O . G  to 0O.i C. for 
00 meters in sitminer. 
011 the otlicr hand, ti comparison instituted by Assmirnii of the observntioii* 

It thc stihons Schneeko )pe and I<ichberg, furnish negative results in n dc- 
:ision of this question. brofessor IInnn also expressed himself nt the necond 
neeling of the German hletcorologictrl Society in laps, to  the etfect that he 
:onsidered tlio dipping of the ‘ I  freezing-point plane” before the outbrenk of 
I thiinrler-storm as iinprol)nblc. In the annual report of the ltoynl Institutioll 
If hleteorcilogy and Terrestriirl hIirgnetisin a t  Vienna have been published since 
1881 the observations, in dctiril, a t  n large number of AuRtrian stations, among 
hein tlic high stations Obirgipfcl nnd Sclinfberg. In order to furnish a toll- 
xibution, aiding in t.hc decision of this question, 1 c:onipared the ternpernture 
)bscrrtrtions rrt the stntions Schafberg 1,77ti in.) witli those a t  Salzburg (436 m.) 

;Iio~e a t  Klagcnfurt (488 m.) and IJnibiicli (287 ni.). 1 hc &til from Salzburg, 
Kremsniiinster, and Liiibucli, I took likewisc: from the rrrinnnl report. The 
:letnilcd ohwrvntions for Klagmfiirt linve been )ublished re ularly aince 18ti7 
in the nnnuul re ort of‘the Natural History I~anb&Iuseum o f k i r n t e n .  I used 
the material of t%e fouryeurs 1881-1884, nnd restricted myself to the four months 
hluy-August, becatise in tlic remaining months there were few aimultnneocis 
storms recorded ut the low stations and their corresponding high stntions. 

In the first groitp ILIJOW, only thuw cases, in generol, were considered in 
which thunder-storms were recorded at the three stntions, Schafberg, Salzburg, 
and I<renismlinster, a t  nlmost the same time of day, but in sonic months thun- 
der-storm notes were wanting. I could then depend only on the data from 
Snlzburg nnd I<rernsmiinster, and took each day into consideration on which 
tlieac two stiltions fiirnished hcnvy thunder-storms, nnd Schnfberg grent pre- 
cipitntiori. 

In  the second roup trbove there wcrc during the years 1881-1884 relntirely 
few dnys on whicb;i sirnnltarieoiis thnrider-storms occurred a t  all three stations. 
I hnd, therefore, to consider the CARCR for both vnllcy stntions separately. The 
difference of teinpcrnture on thunder-storm dnys wns now takcti out for that 
one of tlie thrce daily o1)serrations (7 a. m., 2 I). ni., 9 p. in.) which wns nenreet 
to the outbrenk of the storm. In  crises where it WUR ditficult to decide this, I 
gnvc the prt?fitrcrice to the observation hour preceding the storm, because I had 
to aRsiinie thnt the differcncw in temperature were Inrgcly influenced by the 
intensity and character of the rainfall, and by other ntt.endniit appearances (u 
n rapid inererise in tein ierature), and did not belong so much to the coiidition 
during the formation ot. the storm. 

In  order now to decide whether in a special cnse the differences in tempera- 
ture were above or below the normal, the inenri monthly differences, reckoned 
from thnt observation which wns nearest the beginning of the storm, were 
taken out ns the normnl. In determining whether the difference of teinpera- 
ture in the cime of n storm i n  May, 4-6 p. In., wns abnormal or not., the four 
year ineriii difference fbr May, 2 p. ni., WILY taken ns the normal, and the de- 
pnrture from that wnx rcckoned. The differences of the mean temperature in 
the months May-Angiist h r  tlic years 1881-1884, arc shown i n  the following 
table, nrnmged ntxordirig to the tri-dwily ol)servntionx: 

Mean temperature (Centigrade) d(ferences, 1881-1884. 

r i d  Krcinsniiinnter (384 m.), and tlie o I servations ut qkirgi fel(8,044 ni.) with 

Sleirii u f n l l  .... I ........I 8.6 , I  ......... .......... 1 I ......... I ......... I l l . o . i  ..... :...I ......... I I ......... 
. .. . . . ... I ,  

lt’rorn this tuble it nppews quite plainly thnt the normal difference iii tom- 
peroturc I;: inning witli hhy,  or nt least with June, continunlly decrenses till 
August. l k s  is specially evident iri the differences of I~nibnch-Obirgipfel. 
In group three, the great dilference in .June, 7 a. m., is surprising, but may be 
traced to the fact that nt tho stntion I<lagenf‘itrt the thermometer during the 
morning Iioiirs ww not wholly shielded at the time of the Greatest yearly 
nltitude of the H u n  from radiation influence, which wn.9 specially noticeable 
in tlie yenm 1876-1880. 
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.icein thut tlie m'o& satisfwtory discuision would be of the records at the tiinc 
of quite heuvy rain. All the obucrvntions of pretrsure arid tenipcrature ditring 
$he occurrence of marked rainfnll in the siiitinier motitlis of' 1873 rind 1874 
at Mount Washilibdon, nnd the RRlliC for I'ike's IJcuk in 1874, were used in 
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t h e  following t u h s .  Each figure in these tulilcs reprcseiits the incut of ton 
observations. The observntiolis were tukett at nearly eqiial iiitervulu thrcc 
$imcs each day. The mornittg obscrrntion nenrest to the time of thc ruin- 
fall waR tnken BR the central observation, nnd' ~ e ~ e n  days records before 
a n d  ufter were used. 111 order to elitoiunte the diurnal rnngc from the tcm- 

' m6nn of all thc hours was applied to  onch observation, e. g;,, a t  the tnorning 

American Mctoorological Journal ' I  

f ) ,The preseure steadily n l h  for ubout two day8 before tho centre ptwses, 

(2) It falls and riwe nearly the same umoiint at tlic base and sitmmit of 

$3) The diurnal range is very marked at Colorndo Springa and Pike's Penk 

(4) The temperrrtuce fludimtioils were not very marked, but were nearly 

abservntion it waa always necessary to  add a smnll qunntity. l h i s  is essentially 
the method of procedltrc wggested in the 
for Angus1, 1880. 'I' I f  the figures in this lrble be )lotted the following facta will Lo noted: 

an rises a8 Htendily for two dnys ufter. 

Mount Was'hington, but not quite as much nt Pike's Peak n9 at its bmc. 

an in opposite direetiom, ss wm to be expected. 

110.4, which xgrec well with the ol,scrved values 8 O . O  and 1 1 O . 0 ,  so thnt 
%be result for the mctin compares well. 

T h e  investigation has now shown thnt in the gronli ~ c l i t i f b c r ~ S n l s l ) ~ i r g ,  for 
for.tY-two cwes, sixteen had i t  ternperuture ditfcrence diove the norninl, and 

I)clow; but iic the uvernge of thcrre forby-two cmes the differcncc 
OO.40 below the normal. In the grou ) Schnfber~ICrcnisiniinstcr 

there were forty-two ctwes; in twenty-six the d i k r c n c c  in temperatitre ww 
ebovc normal, and in twenty-two lielow it. 111 the meun i t  remnincd Oo.1!J too 

In the group Obirgipfcl.lilii~erifiirt, sixty inHtanrcH were conuitlerctl. 
fn thirty the difkretiCC Was above and in thirty I)elow t h e  norlncd. In  the 
meBn of the sixty canes it wn.. Oo.:i6 lessthan the normnl. Finally, in tlic groiip 

irgi fel-Laibnclr, thcre were liliy-one cuscx, the difTercnce i n  twenty-six- of $:,u geing grenter, in twenty-five less thun normal. I~rotii the wliolc one 
hundred  and ninety-five days on which tho diRerence in tempcrnture was 
co,npnred with the norninl, only ninety-two Nhowed n positivc and one hitiidred 

%'he result okthe insestigalion is, thercfore, not tit nll fnv?~nl)le to Solittckc's 
theory, and t!le Inuj?iity of cases even makes ngainst it. 1 lie comlwwkoit of 
$he high RtatlOnH wlth the stations Salzlinrg nnd 1C~agenfilrt s h w s  that the 
temperature diKtwiice on thunder-storm days is, on the nvcrtige, 0 O . J  (3-5 per 
ccrlt.) lew than the normal. For the stations I<remsmi\nster und I,aibncli, on 
the other hand, the coniparison with the corresponding high stations S I I O H . ~  u 
difference of W.2 above the normal. 'I'he explnntrtion of this c*ontradic.tory 
relation of the low stutiotis Salzburg tind lilagenfurt, 011 tlic one hniid, nlld 
KremRmiinster arid Lnil)ach on the other, is dcpcndent, in  rip opinion, oii the 

Salzburg rriid 
&;lagcnfurt lie to the wcst and northwcst Kremstnilnster and Laibach to the 
emt and south of their high sttitions, t i i i d  ~ ~ C I L I I A ~  the thunder-storms in the 
Aus t r ian  Xortli Alps conie genernllg from the west, and in the South  alp^ 
from the west a d  northwest, the stations Salzburg and Iilngcnfurt ret the on- 
coming storms, na R ~!IIc,  eurlicr, but Iiremsmlinuter nnd 1,nibueh~atcr tlinn 
&ctr high stations. 1 he nccoin~~an ing rediiction in tcinpetxtiire will ndvarice 
from the west and northwest t o w a r i t  he east and sonthenst, ntid therefore, the 
tempera ture  difference in the cuse ot' the stntions lying to west and itortlirveht 
*ill be too small, ant1 iii the cusc of those to tlie cost und w i t h ,  too great. 

T h e  Irork~ontd distance of low stuliotis ffom their high 8tatiotis involves II 
certnin difference in the time of beginning of the storm, niid thus this method 

investigation furnishes a fniitfiil source of (?rror, which becomes greutcr ti2s 
the distance between tho high nnd low sttttioti increusen. l'or t h i ~  rctujnn wo 
must give the greutest weight to thc group, Obirgipfel-I~li~~oiifiirt, where the 
horizontnl dishuce is scarcely 20 ktn .  13iit the conipirrison of thew stntionr; 
g i v e s  n result o q m e d  to the ussiimption of IL dipping of the L(frecziitg-point 
+ne " before t\1uilder-stornis. 

Boiirly detailed obaervntiotis or tem )eratiire C I I ~ V C H  frotii registcring II ) 
psratiis nt stations having u sigirificnnt hiffereuce in altitude, and h o r i z o n d ;  
near cwh other, would fiiriiish n more accurntc method of inveutiption. Ihil 
tb iy  much nppeam to have resulted with ccrtuinty from this iuvcstlgntioii. viz., 
tbst if in general a di ping of tlie "frccxing- wint )lane'' does occur Imforc 
thunder-storms, it mates  itself sensible only dortly deforc the otitbreak of thc 
s t o r m  (perha 3 C W I I  na un effect of the storm, not in tiny wiry II C(LIIRC nidiiip 
jti, formntionf2 und only to n digbt degrect. 

three a ne ntive dcpurture, which gnve a s  the meat, of all -O0. 1. 

,ographica! position of the low stntions rrlat.ivc: to  the high. 

SOT E.  

The negative result determined in the above disciissiai; is qiiit,c utrtisfiictor~ 
&S regards tcmperuturc changes in the up cr +trutu up to an height of 2,04? 
metres  (6,706 feet). I t  also seems probuhe k t  that hei lit is sufficient tt 
&ow nn marked effects in thc cnw of most atorins, m I'rofessor h o m i s  ha 

roved t ' h  n lnrgc innjolity of our storms nre develolml below tlie s~imniit o gaunt Washin ton, but it nitry be held t.hnt thec~ndi t ions niny be very dilrcren 
s t  heights mucf greater. Tt would be intcrestiiig to compare tlic observntion! 
a t  tile base n d  Rrtrnrnit of thc two isolated 111 r h  station8 in this wrintry 
Mount Wmhingtoir in the Ewt. (6,279 feet). rind bike 's  Penk (14,134 feet) i t  
$be West. ?'he filgt has ~~ir r~ ingto i i ,  Vermont, near sea-lcvcl, nnd the sccoii( 
Colorado Sirinas, which is ubout 8.OOO feet below the sicininit. I t  wodc 

'Inyr " t l C r  

- - 

[i'rcpnnreli ivy I'ruf. F. 11. Y I I O ~ ,  of tlle U~i ircra i ty  of linnnae, r ~ ~ ~ l n  obaurvatious taken ut 

The year 18813 wiu mnrkcd by 1111 escessively cold Jut~uary, a I O I I ~ ,  hot sum- 
mer, a dry atinoe ihere, l ight  wvlnds, and cleur skies. Hut the most remarkable' 
chnracteritltic of &e year was the  w r y  light ruinfall of its second hnlf. Up to 
the 1st of July the iuinfnll \vas only 1.7!) inches below the nvcmge, blltfor the 
remninder of the year there  was a deficiency of 9.25 inches, the total recipi- 
tation bein lese than half t h e  normal nmount.. Although the t o t 1  iain!all WRBS 
much less &an ally previoss yetrr of our  record, the copious nrins of the first 
six months sectired good c ~ o p s  of whent and hnlf crops of cortl in  the districb 
most sorioiisly affected by t h e  drought. 

Temnpcrolrcre.--Mcan teuq)ernture of the yenr, i52°.90, which is O o , M  above 

18rwronco. J 

. 

the snnic ut summit trnd b w c :  they ?;how II  rather uiiifornr increase on  tho 
112 roach of the centre snd  a shnrp full iiriinediately trftcr it hna 

f f i )  The diurnal rnngc hits not bee11 q i i i t e  eliinitintcd but & o w ,  in e11 
eral, t.he s ingdur  fnct thnt while it is over cotiipcnsuted five to s e w n  j a y s  
before thc centre, it  is  iitidor compensated two or  three days before. This 
3cems to iiidicatc nil inciwsed insolation ns tlic centre uiyronches which cnuaes 
h e  1). in .  tcmperotiirc t ii rend rclnt i \dy much higher nenr the centre tlinn 
nwnv from it. 

(6) TIie increave as tIic riiinfnll np roiicIies is very slight ninoiintirig to  nbout 
40  in tiirty-eight iioius; if we regard t i c  velocity of tile ndvanciitg roiii as twenty 
mile8 pcr hour thiH incre iw in  teinpcrtiturc r ~ t  tbc Iieight of Mount Wicsliiirgton 
wo~ild give a grntlient of o t i e  foot in IoO,Wo, which is inappreciable. 

A similar cotnputntioti th r  G w e v t i  rind Great Snint 13ernnrd indicated the 
sainc conditiolis u.q nhovc for pressurc Init rnucli smuller clinigcs in tcmpcra- 
t.itre. 'I'lie latter, instcud of' rising a s  t hc rainfall npprouclicd, i*callg reached 
its niasininm, 1O.5, to  2 days bcf'ore the centre, then fell shnr ly to about s i s -  
tcen hours before the centre, wlien it  reached t.hc normal an{ continued. It 
will be noted that  thcvc firctn corrobornte the investigation of Professor 
l'rohaskn, and indiciLts that. irs we uscend itt the atinoqihere tlicre tire no 
marked fl~~ct~rutionfi in  tenipcrrrtiirc on the q y r o n c h  of s ~ ~ ~ n i i i e r  storins. A 
siinilnr investigation hns showii tlic snnic for winter Htormr. 
fieasure and ten& erature at the base and sunmiit of Mount Washington a d  

Itke's Peak during niarked summer rai?ftill. 

nsqed. 

[hlowl o i  ten rniiia i n  uircli colunin.] 
. .  

Siiiiiinrr uf 1874. j :inmmur of 1874. Soniincr u f  1873. 
. .. - . - - . . . . . . , ____--___ 

i lure. 

. . . . -. -. - 

7 rlnya lioforu ......... e 

6 dnys bufnrc .......... 

5 dnyv h f u r r  .......... 

4 d u p  i,oro~u .......... 

3 dnyu befuru .......... 
a ilnye before .......... 
r dny before ........... 
Centre ................... 
1 dny l l f tu r  ............. 

a I \ U ~  uftur ........... 

~ 3 t h y *  I\ftl!l ........... 

1 4 iliiya , t r tc l  ..... ..... 

23.85' 30.031 43.7' 67.9 23.66 29.88 38.1 59 0 17.99"2i;1-7l 

23.88, 30.051 43.51 h:p/ 23.71/"I.9j 36.01 S8.11 I8.oA 2.4:161 
23.871 2 9 4 9  42.5 64 4 23.68 29.88 35.6 I 56.7 18.01 a4 12 
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the mean of the ei hteen preceding ycnn. 'l'he highest temperature WDA 7 0 5 O  
on nugust 16th ; t t e  lowest was 1 8 O  below zero on the !)th of January, giving 
a range of 123O. Mean, a t  7 8. m., 4io.1:$ ; at 2 p. tn . ,  tP2°.1(i ; a t  9 p. in., 
61 '. 28. 

Mean tcniperutriro of the winter months, 28O.3:3, which is .5O.88 below t.lle 
average winter tein1)erature ; of the s iing, 54O.57, wliiclr is O0.!J6 above the 
average; of the siimnier, 7GO.80, whict!fs O0.!11; nbovc the ttvernge; of the i b u -  
tumti, 57O.17, which is 3O.39 nlJove tlic areriige. 

I he warmest month of the year was July, with. meau tcinperutnre i!jo.54 ; 
the warmcst week w i l ~  Angust to Lith, inean $tio.!):: ; the warnlest thy 
was August I ~ t h ,  uienn !JOO.(;P. 1 he iiiercury re:tclietlor c:accedcd 90° on filty- 
three days, thirteen more thnn thc average uutnber, viz.: two in &fay, tliree 111 
J U W ,  twenty-one in July, eighteen i r t  Alignst, and nine ill Septelnhcr. There 
were five days on which the teniporuturc: cxcec:dctl 100°-one in July nnd four 
in -4ugust. 

1 he coldest month was .Jaiiiinry, wi th  mean tcni er:itare 14O.32 ; the coldcst 
week was Jaintary cjth to 12111, niean temperature 0 .(il below zero ; the coldest 
dny ww Jnnuary 8111, inenti lfLO.75 I , e h w  zero. ' h e  mercury fell below %(?ro 
on sixteen days, of which tell wcrc i n  January, tllrcc: in l'ehruary, r t l ~ t l  three 
in 1)ecclnber. 

'l'lie lw t  hoar frost of ~pritig was on April 27th ; the first, hoar frost of aututiiri 
was on October 1st;  b.ving aii ilitc:rval o! ,nnc hulidred and fifty-five days, or 
over five months, entirely withont frost. I his is precisely the uvcru e interval. 

The lmt sever(: frost of spring wny o i i  April 5th ; th(: hrst sever(: frost of U I I -  
tumn was on the 27th of Octoher ; giving nn interval of t.wo hutidred and three 
days, or nearly sevw months, without severe frost. 'I'lii? iiveragc interval ir; 
one hundred atid ninety-eight. tlitys. S o  frosts duriiig spring atid niit.umti 
caused damage to cropsof grain nnd fruit, but the low tcinperatrcres of Jitnunry 
were universally destructive to pcwh hnds. 
Rain.-The entire rainfiill, including ineltcd snow, wits 21.25 inches, which 

is 11.02 inches below the aiinnal average. Kither rnin or snow, or both, iri 
meuurable quantities, fell on one hundred itud three tlnys-one less than thc  
avcrage. On l i k e n  other diys rniii or snow fell i n  quantity too small foi 
men'!urclnent. 

The number of thunder-showcrs was twenty-eight. 'l'here \viis but one ligh 
hail storm during the year. 

The drought which prevailed during .July, 4ugust arid St:ptelnl)er, was thc 
only serious drought in Kansas since 1874. Prom .tunc! 26th to Jul  24111, ILI 

interval of twenty-seven dnys, there waq entire al)sc!nce of rain. %,om thc 
same date to September lGth, n eriod of eighty-one diys, the rninfall was bu, 
2.83 itiches. In 1874 the drougit extended from June 14th to September :Id 
an interval of eighty dnys, during which the rainfall W L Y  only 2.J9 inches 
' h i t i  the drought of 188ti was one day longer than that of 1874 but the lntte 
begnil nearly two weeks earlier in the season nnd was, therebrc:, mort: dis 
aetrous in its effects. 

PEEQUENCY O F  LIGHTNING STROKES. 

[Prom lkitriige zur Stntistick der I3litzschliige in Deutchlnnd, von Dr. IIell 
mnnn, Berlin, 1886; Zeit. d. Kiinig. Preuss. Stat. I3nren11, 1888. l'rnnr 
lated by A1.m. McAnrE, Scrgennt, Signal Corps, IJ. S. Army.] 
A summary of the iesultu of the investigation on the fre 

quency of lightniug strokes in Oermsriy appears as one of th, 
reports of the Royal Prussiau Bureau of Statistics. As if deal 
directly with risk of' darnage to buildings from lightning thl 
main conclusions of the investigation are here given : 

The observations from which the following conclusions are drawn huve bcc 
made in different parts of the German Empire for the pnst ten years. 

1. Statistics show thnt in Schleswig-Holstein, Raden, nnd Ileasc, in thick1 
settled distrkt8, a constnnt incrense of damage from lightning does not nppes 
to be, roven any more than n dccrense. 

2. !he yearly us well an the daily periodicity of liglititing flushes correspontl 

r t  

s r .  

e One interesting fnct, previously noted, 
I % t t  on the west coast of Schqeswig-Holstein the greatest number of lightning 
nqhes occur i n  tlie first honm after midnight. 
:<. In Sclilcswig-Holsteitt, in the ten ears from 18i4 to 1883, of all the  

uildings struck by lightning, of those with " hnrd " roofing, t) per ccnt. caught 
re, per cent. did not; with "soft" rooling, 08 por cent. atnght fire, 32 
e r  cent. tlid not; so that buildiiigs with " soft " roofing when struclc by light- 
ing catch fire from seven to eight times as oftcn as thosc with " hard " roof- 
IIF . 13esidcs this considerntion of the nature of' the roof, the nitture of the 
~iulding 1s of im ortitiice. 

Ordinary builrhgs (with " har f "  roofiri lM, with " soft" roofing, 3HG) 
'!)O are strnck ; +iiircllex, 6,2i7 arc strucf ; wiri(I-mills, 8,624 itre struck ; 
o:tinifnctories, diimiieys, et(:., 300 nre struck. 

111 Schleswi~-l-Iolstei~~, the risk from lightuin to cliiirc:hcu and bell-towers 
3 thirty-nine times, atid in the c:tse of wind-inilfq fif1.y-two times, greater than 
II the cu.w ot'orditlnry h i i~d in  h with hard roofs. 
1. I n  the case of Scltlcswig~loletein the niarsli lurid$ t ivm I-Iusurn to Stein- 

Berg UI'C often strlick,yhilc tlic country around tlic fiords of the eaqt coast. is 
!ritirely protectetl. 1 he coefficient representing the number of lmildir~gs 
,truck of'a rnillioii is generully from fi)iir Iiundrctl t.o fivc hiindrod and fort.y ; 
)nt here falls to y e  hundred atid Hixt or one huittlrcd und seventy, i. e., 
Ltiout one-tliird. I lie pent  danger in t i e  case of Hiit iind moist lands comes 
iwri the f:tct thnt the I H ~ I I I  premises arc the most prominent features ot' the  
andscnpc, itnd the ground, besides, is quite rnoiRt . 
5. l'lic risk of danger from light.ning decrewes with incrcnsc of number of 

IOUSW contnincd in any given district. 111 Prnssin the risk in thc country ia 
ive tiines p a t e r  than in the city districu. In I3erlin the number of fires 
::tusctd by lightning averages only 0.2. to 0.3 of one per cent. For nn ordinary 
lwelling IIOUHC, whicli stands ninong others, not pnrticirlurly high, the erection 
)f n li Iitniti rod is not needed. 

(i. fn tlic t m n d  Duchy of J3aden differences in tlie distrjbution of liglittling 
itrukes are found. In IIeitllebcrg of u million, twenty-tbur buildings are struck, 
while i n  Wnldshirter the riite is 1.wo hundred and sixt five. 

7. I n  the northern half of Ihden nnd the neighgoring half of IIesse the 
iuniber of hildinge struck hetween 1808 and 1883 shows u decrease. 

8. I n  IIcsse the pnrts protected best nre reginits d o n g  the IEhine, wlierc the  
:iicirclirig hills aiid nioiintuin sides arc inter osed to protect them. ]$ut the  
latiger is incretued where, IH in the cwe of I%ine IIcsw, the country above is 
u'ooded. 

!). The caiises of variations i u  thc number of buildings struck are to  be 
iought in locitl cauees and not in extra-territorial hnppeninp. ?'lie supposed 
relation bctween frequency of lightning strokes nnd sun spots appeurs to have 
no fonndntion. 

10. Avorayin for liftcen yenrs of n million of people, the number killed by 
lightniri is, in brussia, 4.4 ; lhderi, 3.8 ; France, 3.1, and Sweden, 3.0. 

11. 1Qe eoIogica1 fenturcs 'of the ground, ,particulnrly the wntcr capacity, 
have n marfed influence upoii the number of iglitning strokes. If we call a 
chnlk-bed, ? j then w e  have for marl, 2 ; for clny, 7 ; for sand, 9, and for 
loam, 22. 1 hese conditions have much to do with thc frequeiicy of lightning 
strokes in the flat h t l S  of northern Cierriinny, n.q compnred with southern 
Germany nnd Austria. 

12. I)ifferc:nces in s p c e  ant1 dirit.ril,ution of lightiiing st,r$kes :irc due to 
four cnuscs ; two of a phyRiCid nrid two of 11 Rocid nature. I he first, the un- 
equal frequciic of storms, rntl the difference i n  the geological character of 
the eitrth ; the fatter, the changirig nnd the im r o b  ed construction of buildings. 

13. Of nll trees, the oak WiLq most frc uentfy n t d  the boech lewt frec uently 
struck. I f  we lot 1 cqunl the lwc:cli, t?wtt pines arc 15, ouks 54, and other 
trees, 40. 

14. Most frequciitly the trees struck were standing in the cleiir, or nu thc 
edge of forests, nnd rtveragiug from sixtccn to twenty metres high. 

15. 'I'he trunk is struck nbout three times as often us boughs, n i ~ d  generally 
the Ktroke seems to travel toward tho grould. Only in three of one Iltuldred 
cnws tlid it junip to other trees. 

closely with the storm fre neiicy. 

~ i v c r a  ing for a ycitr of it million instances: 
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tumti, 57O.17, which is 3O.39 nlJove tlic areriige. 
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'l'lie lw t  hoar frost of ~pritig was on April 27th ; the first, hoar frost of aututiiri 
was on October 1st;  b.ving aii ilitc:rval o! ,nnc hulidred and fifty-five days, or 
over five months, entirely withont frost. I his is precisely the uvcru e interval. 
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tumn was on the 27th of Octoher ; giving nn interval of t.wo hutidred and three 
days, or nearly sevw months, without severe frost. 'I'lii? iiveragc interval ir; 
one hundred atid ninety-eight. tlitys. S o  frosts duriiig spring atid niit.umti 
caused damage to cropsof grain nnd fruit, but the low tcinperatrcres of Jitnunry 
were universally destructive to pcwh hnds. 
Rain.-The entire rainfiill, including ineltcd snow, wits 21.25 inches, which 

is 11.02 inches below the aiinnal average. Kither rnin or snow, or both, iri 
meuurable quantities, fell on one hundred itud three tlnys-one less than thc  
avcrage. On l i k e n  other diys rniii or snow fell i n  quantity too small foi 
men'!urclnent. 

The number of thunder-showcrs was twenty-eight. 'l'here \viis but one ligh 
hail storm during the year. 

The drought which prevailed during .July, 4ugust arid St:ptelnl)er, was thc 
only serious drought in Kansas since 1874. Prom .tunc! 26th to Jul  24111, ILI 

interval of twenty-seven dnys, there waq entire al)sc!nce of rain. %,om thc 
same date to September lGth, n eriod of eighty-one diys, the rninfall was bu, 
2.83 itiches. In 1874 the drougit extended from June 14th to September :Id 
an interval of eighty dnys, during which the rainfall W L Y  only 2.J9 inches 
' h i t i  the drought of 188ti was one day longer than that of 1874 but the lntte 
begnil nearly two weeks earlier in the season nnd was, therebrc:, mort: dis 
aetrous in its effects. 
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mnnn, Berlin, 1886; Zeit. d. Kiinig. Preuss. Stat. I3nren11, 1888. l'rnnr 
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A summary of the iesultu of the investigation on the fre 

quency of lightniug strokes in Oermsriy appears as one of th, 
reports of the Royal Prussiau Bureau of Statistics. As if deal 
directly with risk of' darnage to buildings from lightning thl 
main conclusions of the investigation are here given : 

The observations from which the following conclusions are drawn huve bcc 
made in different parts of the German Empire for the pnst ten years. 

1. Statistics show thnt in Schleswig-Holstein, Raden, nnd Ileasc, in thick1 
settled distrkt8, a constnnt incrense of damage from lightning does not nppes 
to be, roven any more than n dccrense. 
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e One interesting fnct, previously noted, 
I % t t  on the west coast of Schqeswig-Holstein the greatest number of lightning 
nqhes occur i n  tlie first honm after midnight. 
:<. In Sclilcswig-Holsteitt, in the ten ears from 18i4 to 1883, of all the  

uildings struck by lightning, of those with " hnrd " roofing, t) per ccnt. caught 
re, per cent. did not; with "soft" rooling, 08 por cent. atnght fire, 32 
e r  cent. tlid not; so that buildiiigs with " soft " roofing when struclc by light- 
ing catch fire from seven to eight times as oftcn as thosc with " hard " roof- 
IIF . 13esidcs this considerntion of the nature of' the roof, the nitture of the 
~iulding 1s of im ortitiice. 

Ordinary builrhgs (with " har f "  roofiri lM, with " soft" roofing, 3HG) 
'!)O are strnck ; +iiircllex, 6,2i7 arc strucf ; wiri(I-mills, 8,624 itre struck ; 
o:tinifnctories, diimiieys, et(:., 300 nre struck. 

111 Schleswi~-l-Iolstei~~, the risk from lightuin to cliiirc:hcu and bell-towers 
3 thirty-nine times, atid in the c:tse of wind-inilfq fif1.y-two times, greater than 
II the cu.w ot'orditlnry h i i~d in  h with hard roofs. 
1. I n  the case of Scltlcswig~loletein the niarsli lurid$ t ivm I-Iusurn to Stein- 

Berg UI'C often strlick,yhilc tlic country around tlic fiords of the eaqt coast. is 
!ritirely protectetl. 1 he coefficient representing the number of lmildir~gs 
,truck of'a rnillioii is generully from fi)iir Iiundrctl t.o fivc hiindrod and fort.y ; 
)nt here falls to y e  hundred atid Hixt or one huittlrcd und seventy, i. e., 
Ltiout one-tliird. I lie pent  danger in t i e  case of Hiit iind moist lands comes 
iwri the f:tct thnt the I H ~ I I I  premises arc the most prominent features ot' the  
andscnpc, itnd the ground, besides, is quite rnoiRt . 
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IOUSW contnincd in any given district. 111 Prnssin the risk in thc country ia 
ive tiines p a t e r  than in the city districu. In I3erlin the number of fires 
::tusctd by lightning averages only 0.2. to 0.3 of one per cent. For nn ordinary 
lwelling IIOUHC, whicli stands ninong others, not pnrticirlurly high, the erection 
)f n li Iitniti rod is not needed. 

(i. fn tlic t m n d  Duchy of J3aden differences in tlie distrjbution of liglittling 
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:iicirclirig hills aiid nioiintuin sides arc inter osed to protect them. ]$ut the  
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u'ooded. 
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10. Avorayin for liftcen yenrs of n million of people, the number killed by 
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equal frequciic of storms, rntl the difference i n  the geological character of 
the eitrth ; the fatter, the changirig nnd the im r o b  ed construction of buildings. 
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struck. I f  we lot 1 cqunl the lwc:cli, t?wtt pines arc 15, ouks 54, and other 
trees, 40. 
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